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1 The  we l l -known p ro toco l s  i n  the  In te rne t ,  TCP/ IP,  have  been used  s ince  1983.
The  number  o f  nodes  i n  the  In te rne t  i s  s t i l l  i nc reas ing  everyday.  And the  use r s
o f  the  In te rne t  cover  a l l  over  the  wor ld .  TCP/ IP　are  o ld  ne twork  p ro toco l s ,  and
they  are  no t  func t i ona l  we l l  fo r  the  ex tended  modern In te rne t .  In  the  l as t  ten
year s ,  many  new p ro toco l s  have  been p roposed  and imp lemented in  the  In te rne t .
 Th i s  paper  p roposes  new methods  to  enhance  the  ne twork  p ro toco l s  fo r
advanced  usages  o f  the  In te rne t .  Th i s  p ro j ec t  focuses  on the  fo l l owing  two
spec i f i c  p ro toco l s :  In te rnat i ona l i zed Domain Name in  DNS (Domain Name
Sys tem) ,  and  Mob i l e  IPv6 in  Mob i l e  IP  (MIP ) .  Th i s  paper  g i ves  advanced
func t i ons  to  the  ex i s t i ng  In te rne t  so  tha t  the  use r s  can en j oy  the  i n te rnat i ona l
domain names .  I t  a l so  r ea l i ze s  the  dependab le  mob i l e  communica t i on th rough
mul t i p l e  home agents  and  home l i nks .
 Chap te r  2  desc r i bes  the  ex i s t i ng  mechani sm o f  DNS (Domain Name Sy s tem) .  I t
a l so  exp l a ins  the  p resent  p rob l ems  in  DNS.  Domain Name Sy s tem i s  w ide l y  used
in  the  In te rne t .  I t  i s  o r i g ina l l y  de f i ned  in  RFC 1034 and RFC 1035 in  1987.
 Due  to  the  i nc reas ing  number  o f  the  In te rne t  use r s  i n  the  wor ld ,  the re  i s  a
s t rong  demand fo r  mul t i l i ngual  domain names .  Mul t i l i ngual  domain names  cover
Japanese ,  Ch inese  and  Korean names .  In  the  ex i s t i ng  domain name sy s tem,  on ly
the  Eng l i sh  name i s  a l l owed .  The  cur r ent  DNS i s  r e s t r i c ted  to  a  subse t  o f  7 -b i t
ASCI I  names .  There  has  been a  work ing  g roup ,  In te rnat i ona l i zed  Domain Name
( IDN)  i n  IETF to  p rov ide  a  so lu t i on to  the  mul t i l i ngual  domain names .  There  are
severa l  IDN schemes  p roposed ,  i nc lud ing  IDNS in  S ingapore ,  mDNS in  Ta iwan,
cDNS in  Ch ina and  mDNk i t  i n  Japan.  Th i s  paper  p roposes  a  new method ,  wh i ch
i s  super i o r  to  those  p roposa l s .
 Chap te r  2  ment i ons  severa l  i s sues  i n  IDN.  IDN i s  bas i ca l l y  b i l i ngua l .  DNS i s
mod i f i ed  to  cover  each  l oca l  l anguage  as  we l l  as  Eng l i sh .  In  the  cur r ent  DNS,  the
mapp ing  f r om an IP  address  to  the  domain name i s  l im i ted  to  a  canoni ca l  domain
name.  A  new sy s tem would  choose  e i the r  an IDN name or  an Eng l i sh  ASCI I
domain name as  the  canoni ca l  name.  A l though  the  two  domain names  i dent i f y
the  same s ing l e  hos t ,  one  should  se l ec t  on l y  one  domain name as  canoni ca l .  I t
i s  des i r ab l e  to  have  a l l  the  l oca l  l anguages  toge ther.  There  i s  ano ther  p rob l em.
The  ex i s t i ng  IDN sy s tems  are  des i gned  wi thout  cons ider ing a  m ixed  usage  o f
l oca l  domain names .
　 In Chap te r  3 ,  th i s  paper  p roposes  a  new method fo r  r ea l i z i ng  a  se t  o f
i n te rnat i ona l i zed  domain names .  I t  i s  a  me thod ca l l ed  G loba l  Domain Name
Sys tem (GDNS) .  GDNS ex tends  the  usage  o f  a l i as  r ecords ,  and  g i ves  r ever se
mapp ing  in fo rmat i on fo r  mul t i l i ngual  domain names .  The  r e source  r ecords  (RRs )
2used  in  our  GDNS are  the  same as  i n  the  o r i g ina l  IDN.
 Our  new sy s tem can use  m ixed  l anguage  domain names  in  fu l l y  qua l i f i ed
domain names  ( FQDNs) .  For  examp le ,  www.後 藤研 .情 報 .早 稲田大学 . jp  and  www.
後 藤研 . info .waseda. ac . j p  ar e  va l i d  domain names .  In  Japanese ,  the re  ar e  severa l
phone t i ca l ly  equiva l ent  names ,  l i ke  www.後 藤 研 .情 報 学 科 .早 稲 田 大 学 .に ほ ん
(where  the  word  “Japan”  i s  g i ven in  Japanese  Hi r akana) ,  www.後 藤研 .情 報学
科 .早 稲 田 大 学 .に っ ぽ ん  (where  the  word  “Japan”  i s  g i ven in  an a l te rnate
p ronunc i a t ion) ,  www. 後 藤 研 . 情 報 学 科 . 早 稲 田 大 学 . 日 本  (where  the  word
“Japan”  i s  g i v ing  i n  Ch inese  charac te r s ) .  Our  new method a l l ows  these
rep resenta ti ons .
 Chap te r  4  p resents  y e t  ano ther  new method ,  wh i ch  in t roduces  new Resource
Record  types  to  cover  mul t i l i ngual  domain names .  The  f i r s t  new record  i s  INAME
and the  o ther  i s  IPTR.  Th rough  us ing  INAME,  one  can improve  the  ex i s t i ng  usage
o f  the  CNAME and DNAME records .  INAME i s  used  to  r e l a te  two  names  s imp ly.
There  i s  no  d i f f e r ence  nor  c l as s i f i c a t i on be tween an a l i as  and  a  canoni ca l  name.
There  i s  no  d i f f e r ence  in  a  p r imary  name and a  secondary  name.  In  the  new
INAME record ,  the re  i s  one  s imp le  r e l a t i on tha t  means  a  c ross  r e fe r ence  among
domain names .
 Though  GDNS has  sugges ted  to  ex tend  the  t r ee  s t ruc ture  i n  DNS to  p rov ide  the
rever se  mapp ing  fo r  the  IDN.  I t  i s  no t  easy  to  a l l oca te  much  domain space  under
the  roo t  i n -addr. arpa .  Moreover,  the  cur r ent  PTR record  cannot  te l l  wh i ch  k ind
o f  l anguage  i s  used  in  an in te rnat i ona l i zed  domain name.  Th i s  paper  sugges t s  an
ex tens ion o f  PTR ca l l ed  IPTR.  The  l anguage  tag  i s  added  to  the  new IPTR record .
By  the  use  o f  the  new IPTR record ,  a  c l i ent  can r eques t  an In te rnat i ona l i zed
Domain Name in  a  spec i f i ed  l anguage .  These  two  new RR types  enhance  IDN in
DNS to  p rov ide  a  se t  o f  i n te rnat i ona l i zed  domain names .
 Chap te r  5  desc r i bes  mob i l e  IP  (MIP )  techno logy.   Many  In te rne t  use r s  have
l ap top  per sona l  compute r s  and  they  are  us ing  w i r e l e s s  med ia  to  connec t  to  the
Inte rne t .  Severa l  mob i l i ty  suppor t i ng  mechani sms  are  a l r eady  p roposed  and
ac tua l l y  imp lemented.  They  inc lude  w i r e l e s s  LAN 802.11x ,  c e l l u l ar  phone  o f
2 . 5G/3G ,  and  PHS.  A  genera l  so lu t i on ca l l ed  Mob i l e  IP  (Mob i l i ty  Suppor t  on IP )
i s  sugges ted  a t  the  ne twork  l aye r.
 Mob i l e  IP  p ro toco l  i s  an ex tens i on to  the  s tandard  IP  p ro toco l .  The  main goa l
o f  Mob i l e  IP  i s  to  enab l e  a  mob i l e  s ta t i on to  roam t r ansparentl y  th roughout  the
Inte rne t .  I t  c an mainta in  the  p roper  IP -based  connec t i on to  the i r  home ne tworks .
A  mob i l e  node  can keep  the  connec t i ons wh i l e  i t  i s  mov ing  f r ee l y  i n  the  In te rne t .
Each  mob i l e  node  has  a  home address  as  the  unique  i dent i f i e r  o f  the  cur r ent
3l oca t i on.  I t  takes  the  fo rm o f  a  routab l e  un i cas t  IP  address .  Th i s  address  be longs
to  the  home l i nk  o f  the  mob i l e  node .  When a  mob i l e  node  moves  away  f rom i t s
home l i nk  and  l oca te s  a t  a  fo r e i gn l i nk ,  i t  needs  a  new IP  address  o f  the  cur r ent
l oca t i on ins ide  the  fo r e i gn l i nk .  A  fo re i gn l i nk  i s  a  ne twork  o ther  than the  home
l ink  o f  the  mob i l e  node .  The  new IP  address  i s  ca l l ed  a  care -o f  address .  In  o rder
to  keep  the  ne twork  connec t i on,  a  mob i l e  node  has  to  r eg i s te r  the  cur r ent
care -o f  address  a t  the  home agent .  Then,  the  home agent  can fo rward  packe ts
bound fo r  the  home address  to  the  mob i l e  node .  A  home agent  works  as  a  route r
in  the  home l i nk  o f  a  mob i l e  node .  I f  a  cor r espondent  node  has  the  va l i d  b ind ing
in fo rmat i on o f  a  mob i l e  node ,  then i t  c an send  the  packe t  d i r ec t l y  to  the  care -o f
address  o f  the  mob i l e  node .
 Chap te r  6  p roposes  to  have  mul t i p l e  home agents .  In  the  o r i g ina l  Mob i l e  IPv6
spec i f i c a t i on,  a  mob i l e  node  has  on ly  one  home agent  a t  a  t ime .  I f  some t roub l es
happen in  the  home agent ,  a  mob i l e  node  uses  the  Dynamic  Home Agent  Address
D i scovery  (DHAAD)  to  f i nd  a  new home agent .  I t  takes  t ime  to  f i nd  a  new home
agent  and  to  make  i t  work  p roper l y.  The  mos t  se r i ous  p rob l em i s  tha t  a  mob i l e
node  cannot  no t i c e  tha t  i t s  home agent  i s  down unt i l  the  mob i l e  node  r eg i s te r s
or  updates  the  b ind ing  i n fo rmat i on a t  the  home agent .  I f  a  home agent  i s  down,
the  mob i l e  node  tha t  i s  l oca ted  away  f rom i t s  home l i nk  cannot  r ece i ve  the  newly
ar r i v ing  packe ts  f r om the  cor r espondent  node  (CN) .  The  new method enhances
the  cur r ent  Mob i l e  IPv6 .
 Chap te r  7  p roposes  to  have  mul t i p l e  home l i nks .  In  the  cur r ent  Mob i l e  IP
spec i f i c a t i on,  a  mob i l e  node  can have  one  s ing l e  home l i nk .  Mul t i p l e  Home
Links  mechani sm i s  an ex tens i on o f  Mul t i p l e  Home Agents .  I t  a l l ows  a  mob i l e
node  to  have  mul t i p l e  home l i nks  i ns tead  o f  one  s ing l e  home l i nk  i n  the  cur r ent
Mob i l e  IPv6 (MIP6) .  The  mul t i p l e  home agents  i n  Chap te r  6  can p rov ide  backups
when a  home agent  i s  no t  work ing  p roper l y,  a l l  the  home agents  should  r e s ide
on one  s ing l e  ne twork  segment .  I f  we  use  mul t i p l e  home l i nks ,  a  mob i l e  node  can
use  work ing  home agents  a t  a  r eachab l e  home l i nk .  Thus ,  mul t i p l e  home l i nks
mechani sm p rov ides  more  dependab le  mob i l e  ne tworks .
Th i s  paper  g i ves  advanced  func t i ons  to  the  ex i s t i ng  In te rne t  so  tha t  the  use r s
can en j oy  the  i n te rnat i ona l  domain names .  New resource  r ecords  enab l e  a  se t  o f
In te rnat i ona l i zed  Domain Names .  I t  a l so  r ea l i ze s  the  dependab le  mob i l e
communica t ion th rough  mul t i p l e  home agents  and  home l i nks .   
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